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both, the power factor 'ljJ and dielectric constant K may be
obtained from simple formulae. An investigation of several solid
dielectrics over a band of frequencies ranging from 600,000 to
1,700,000 cycles per sec. showed K to be practically independent
of frequency and 'ljJ to change in a way that cannot be predicted.
Measurements on about forty commercial dielectric~ showed hard
rubber to have much smaller losses than any other. Low losses
were always accompanied by small dielectric constants, the reverse,
however, not always being true.
UNIVERSITY oF IowA.

PHENOMENA OF CATHODE SPUTTERING
K. V. MANNING

\Vhen metal is deposited cathodically upon a glass plate a film
is found upon the side of the plate away from the cathode. In
the study of this deposit both alternating and direct potentials
were employed. An attempt to increase the deposit by various
reflecting surfaces gave negative results. A possible explanation
of the phenomonen is offered, based upon the assumption that the
metallic particles receive a positive charge after leaving the
cathode. An attempt to sputter non-conductors in the form of
metallic oxides gave negative results.
·
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THE OPTICAL CONSTANTS OF CRYSTALS OF SELENIUM AND TELLURIUM FOR WA VE-LENGTHS
FROM 3000 TO 5000 A
R. F. MILLER

The measurements were made by a photographic method, for
two positions of the crystal ( 1) with the optic axis parallel, and
(2) with the axis perpendicular, to the plane of incidence. Two
sets of optical constants were found for each substance. For
selenium, in the parallel position the index of refraction was
found to vary from 3.4 to 4.4, and the reflecting power from 0.38
to 0.46; in the perpendicular position the index varies from 2.3
to 3.1, and the reflecting power from 0.41 to 0.34. For tellurium,
in the parallel position the index varies from 1.9 to 2.9, and the
reflecting power from 0.10 to 0.27; in the perpendicular position
the index ·varies from 1.7 to 2.7, and the reflecting power from
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0.09 to 0.23. The average error is estimated to be about 5 per
cent. The accuracy is greatest for the middle range of wavelengths, 3500-4000 A.
THE HALL EFFECT AND SPECIFIC RESISTANCE IN
EVAPORATED FILMS OF NICKEL, COBALT,
PALLADIUM AND PLATINUM
H. B. PEACOCK

Steinberg ~ has shown that in the case of a thin film of metal
formed by evaporation from a heated filament in a high vacuum.
the specific resistance and Hall coefficient a·re not the same as for
the bulk metal. The metals investigated were silver, copper and
iron, and in all of these the specific resistance was found to be
about 1000% greater than in the metals in bulk. The Hall coefficients were slightly smaller for silver and copper than for the
bulk metals, but for iron this coefficient was about 600% greater
than the value generally accepted for iron. Also, the magnetic
field necessary to produce saturation in the Hall electromotive
force was considerably smaller for evaporated iron than for bulk
iron. These differences he explained on the belief that evaporated
films consist of granules not in such intimate contact as in the bulk
metals which has the effect of ·increasing the resistance and
changing the magnetic properties of the metal. On account of
the bearing which this work might have on theories of magnetism
and electric conduction, it seemed desirable to extend this investigation to other metals.
Metals of the platinum group in the periodic table were chosen
for further work for the reason that this group includes both
ferromagnetic and paramagnetic metals as well as metals having
positive and negative Hall coefficients. Work has now been done
on platinum, palladium, nickel and cobalt, the first two being
paramagnetic and the last two ferromagnetic. In each of these
metals the specific resistance for the evaporated metals is greater
than for the bulk metals, being about 400% greater for palladium
and 1000% for the others. Palladium and platinum both have
negative Hall coefficients of slightly lower value than in the bulk
metals. The results on cobalt are very much the same as Steinberg obtained for iron, the Hall coefficient being positive and about
500% greater than for iron in bulk form. Although nickel has a
negative Hall coefficient, it is otherwise very similar to the other
l
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